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(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital camera, which employs 
a transfer method for sufficiently utilizing the advantage of an 
attachable/detachable recording medium. 

SOLUTION: In the digital camera, a plurality of transfer methods exist 
and a memory for storing recording medium kinds, and their optimum 
transfer methods is arranged so that the stored transfer method is 
employed in the case of mounting the recording medium whose kind is 
stored. When the recording medium whose kind is not stored is mounted, 
a transfer test is performed by using the plurality of transfer methods, 
the optimum one is selected from the applicable transfer methods based 
on the test result, the selected transfer method is employed and also 
the kind of the recording medium and the selected transfer method are 
stored. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a digital camera which has two or more transfer methods for data transfer between removable 
recording media, Make a transfer method of 1 beforehand elected about one or more kinds of recording media 
based on a transfer test from one or more transfer methods applicable to a kind and a recording medium of a 
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recording medium correspond, and it memorizes, A digital camera using for data transfer between recording 
media which distinguished a kind of recording medium with which it equipped whenever it equipped with a 
recording medium, and equipped with a transfer method corresponding to a kind of recording medium with which 
it equipped. 

[Claim 2]When not contained in a kind of recording medium which a kind of recording medium with which it 
equipped has memorized, The digital camera according to claim 1 which elects a transfer method of 1 and is 
characterized by using for data transfer between recording media equipped with an elected transfer method out 
of one or more transfer methods which can perform a transfer test using two or more transfer methods, and can 
apply it to a recording medium with which it equipped between recording media with which it equipped. 
[Claim 3]In a digital camera which has two or more transfer methods for data transfer between removable 
recording media, When distinguishing a kind of recording medium with which it equipped whenever it equipped 
with a recording medium and not having memorized a kind of recording medium with which it equipped, A 
transfer test using two or more transfer methods is performed between recording media with which it equipped, 
While electing a transfer method of 1, making a kind of recording medium with which it equipped, and an elected 
transfer method correspond and memorizing out of one or more transfer methods applicable to a recording 
medium with which it equipped, A digital camera using for data transfer between recording media equipped with a 
transfer method corresponding to a kind of recording medium with which it equipped when using for data 
transfer between recording media equipped with an elected transfer method and having memorized a kind of 
recording medium with which it equipped. 

[Claim 4]The digital camera according to claim 2 or 3 electing a transfer method which had least power 
consumption in a transfer test. 

[Claim 5]The digital camera according to claim 2 or 3 electing a transfer method which was the highest in a 
transfer test. 

[Claim 6]The digital camera according to claim 2 or 3 electing a transfer method which had little power 
consumption and was high in a transfer test. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the digital camera which can be equipped with the recording 
medium with which kinds differ in more detail about the digital camera which records the photoed picture on a 
removable recording medium. 
[0002] 

[Description of the Prior Art]A digital camera repeats and photos a picture with an approximately regulated 
cycle, and records the photoed picture on a removable recording medium according to the recording instruction 
given by the user between them. The picture recorded on the recording medium is behind used by other 
apparatus, such as a personal computer. 

[0003]The removable recording medium needs not to lose the contents of record, even when not receiving a 
nonvolatile thing, i.e., an electric power supply, and it is desirable to have a small light weight. From such a 
request, from the early stage of the spread of digital cameras, the semiconductor memory card which contained 
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the flash memory is used as a recording medium, and is used abundantly still now. 

[0004]Data transfer speed of a recording medium is high, its storage capacity is large again, and it is desirable 
for there to be little power consumption moreover. As a result of doing active research aiming at the recording 
medium which satisfies these requirements, various recording media are developed now. For example, the hard 
disk which there are what was constituted from an OR circuit, a thing constituted from a NAND circuit, a thing 
constituted from an AND circuit, etc., and planned small size highly, and made the outside card shape also by 
what is named a flash memory generically is also developed. 

[0005]A data transfer method is different by composition of a recording medium, and if a flash memory is taken 
for an example, there are what has only I/O mode as a transfer method, a thing which has only truelDE mode, 
and a thing which has the both sides in I/O mode and truelDE mode. Generally, the truelDE mode of a transfer 
rate is higher than I/O mode. The transfer rate of a flash memory is higher than a hard disk. The hard disk which 
power consumption is also different by composition of a recording medium, and is driven mechanically has more 
power consumption than a flash memory. However, it has the feature that storage capacity of a hard disk is 
large compared with a flash memory. 

[0006]One kind of not only recording medium but the digital camera which enabled it to equip with two or more 
kinds of recording media is developed with diversification of a recording medium. Such a digital camera is 
constituted so that it can equip with the recording medium which is provided with one or two or more and with 
which kinds differ the applied part which can usually change a transfer method in each applied part. 
[0007]If an applied part is equipped with a recording medium, a digital camera will read the maker which is 
describing at the recording medium, a part number, storage capacity, etc., will distinguish the kind of recording 
medium from a maker and a part number, and will set up the transfer method for the recording medium 
according to a kind. The transfer method for the kind of recording medium and a recording medium is beforehand 
determined as 1 to 1 by the maker of the digital camera. 

Even when equipped with the recording medium which has two or more transfer methods, the transfer method 
for the recording medium is fixed to either. 

As this determination serves as the highest possible transfer rate, it is made based on the general feature of a 
transfer method. 

For example, when equipped with the flash memory which has the both sides in I/O mode and truelDE mode, it 
is set as truelDE mode. 

[0008] 

[Problem(s) to be Solved by the Invention] However, the transfer method determined to the recording medium 
which has two or more transfer methods may not restrict with what always realizes the highest transfer rate, 
but another transfer method may realize the highest transfer rate depending on the composition of a digital 
camera. Power consumption may become large when they adopt the transfer method used as the highest 
transfer rate, since a transfer rate and power consumption are not related directly. In such a case, if another 
transfer method is adopted, power consumption may be reduced substantially, without reducing a transfer rate 
not much. 

[0009]Therefore, determining the transfer method for the recording medium which has two or more transfer 
methods, without taking into consideration the affinity of the recording medium and digital camera cannot say a 
suitable method. In order to employ the feature of a recording medium efficiently, it is preferred to define a 
transfer method by a more flexible method. 

[0010]Even if a transfer method is a recording medium of 1, when not having memorized the maker or part 
number beforehand, the conventional digital camera cannot judge as which transfer method it should be set, and 
all the existing recording media with which it can equip cannot be used for it. Only in the digital camera 
manufactured after that, it becomes possible to use the feature of the outstanding recording medium which it 
naturally cannot perform setting up the transfer method for the recording medium of part number strangeness 
developed in the future, either, but is newly developed. 

[001 1]This invention was made in view of such a problem, and has two or more transfer methods, It aims at 
providing the digital camera which can also use the recording medium developed in the future further for the 
purpose of providing the digital camera which can use the transfer method which fully employs the feature of 
the recording medium efficiently when it equips with a recording medium. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, in a digital camera which has two or more 
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transfer methods in this invention for data transfer between removable recording media, Make a transfer method 
of 1 beforehand elected about one or more kinds of recording media based on a transfer test from one or more 
transfer methods applicable to a kind and a recording medium of a recording medium correspond, and it 
memorizes, It shall use for data transfer between recording media which distinguished a kind of recording 
medium with which it equipped whenever it equipped with a recording medium, and equipped with a transfer 
method corresponding to a kind of recording medium with which it equipped. 

[0013]This digital camera makes a transfer method of 1 applicable to a recording medium of a kind and a kind of 
recording medium correspond, is memorized, and adopts a transfer method corresponding to a kind of that 
recording medium as data transfer between recording media with which it was equipped. A transfer method 
made to correspond to a kind of recording medium is chosen based on a actual transfer test. When there are 
two or more transfer methods applicable to a recording medium, power consumption, a transfer rate, etc. can 
evaluate a result of a transfer test paying attention to a certain characteristic about transmission, and can 
choose the optimal transfer method for a digital camera. Therefore, it becomes possible to fully employ the 
feature of a recording medium efficiently. 

[001 4]A maker of a digital camera performs election of a transfer test or a transfer method, for example. If a 
transfer method which elected by doing a transfer test about a complete range of the existing recording medium 
which a digital camera can use is made to memorize, it will be possible to actually use a recording medium of 
these complete ranges, and it will become a digital camera which can moreover employ the feature of each 
recording medium efficiently. 

[0015]When not contained in a kind of recording medium which a kind of recording medium with which it 
equipped has memorized, this digital camera, Out of one or more transfer methods which can perform a transfer 
test using two or more transfer methods, and can apply it to a recording medium with which it equipped between 
recording media with which it equipped, a transfer method of 1 shall be elected and it shall use for data transfer 
between recording media equipped with an elected transfer method. 

[0016]Even when are done in this way and it is equipped with a recording medium with a kind strange for a 
digital camera, it becomes possible to use the recording medium, and a recording medium developed after 
manufacture of a digital camera can also be used. And since election of a transfer method is performed based 
on a actual transfer test, the feature of a recording medium of kind strangeness is efficiently employed 
completely like a recording medium which has memorized a kind and a transfer method. 
[0017]To achieve the above objects, in a digital camera which has two or more transfer methods in this 
invention again for data transfer between removable recording media, When distinguishing a kind of recording 
medium with which it equipped whenever it equipped with a recording medium and not having memorized a kind 
of recording medium with which it equipped, A transfer test using two or more transfer methods is performed 
between recording media with which it equipped, While electing a transfer method of 1, making a kind of 
recording medium with which it equipped, and an elected transfer method correspond and memorizing out of one 
or more transfer methods applicable to a recording medium with which it equipped, When using for data transfer 
between recording media equipped with an elected transfer method and having memorized a kind of recording 
medium with which it equipped, it shall use for data transfer between recording media equipped with a transfer 
method corresponding to a kind of recording medium with which it equipped. 

[001 8]Although this digital camera makes a transfer method of 1 applicable to a recording medium of a kind and 
a kind of recording medium correspond, and is memorized like the above-mentioned digital camera and a 
transfer method corresponding to a kind of that recording medium is adopted as data transfer between recording 
media with which it was equipped, Whenever it is equipped with a recording medium of kind strangeness, a 
transfer test is actually done, a transfer method of 1 is elected, and a kind of the recording medium and an 
elected transfer method are memorized. That is, a kind of recording medium which has memorized a transfer 
method is increased with the digital camera itself. 

[0019]For this reason, it becomes possible to reduce power consumption which it not only can employ efficiently 
the feature of a recording medium of an usable complete range developed existing and in the future, but holds 
down the number of times of a transfer test done for that preparation to accumulate to necessary minimum, and 
a transfer test takes. If a maker of a digital camera performs processing in which a digital camera is equipped 
with a complete range of the existing recording medium which can be used, Only when equipping with a 
recording medium developed after that, a transfer test will be done, and in actual use by a user, power 
consumption of a transfer test becomes very small. 

[0020]In composition for which the digital camera itself does a transfer test, a transfer method which had least 
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power consumption, a transfer method which was the highest, or a transfer method which had little power 
consumption and was high can be elected in a transfer test. If it does in this way, it will become little power 
consumption, high transfer efficiency, or the digital camera excellent in a field of both them. 
[0021] 

[Embodiment of the Invention]Hereafter, it explains, referring to drawings for one embodiment of the digital 
camera of this invention. The appearance of the digital camera 1 of this embodiment is shown in drawing 1 - 
drawing 4 , and the circuitry is shown in drawing 5 . As for the front view of the digital camera 1, and drawing 2 , a 
side view and drawing 4 of a rear elevation and drawing 3 are [ drawing 1 ] bottom views. 

[0022]The digital camera 1 comprises the body part 2 and the image pick-up part 3 (a thick line shows drawing 1 
- 4) of approximately rectangular parallelepiped shape. The image pick-up part 3 is attached to the side of the 
body part 2, and has the taking lens 301 in the front face. The taking lens 301 is a zoom lens with a macro 
function, and is provided with the diaphragm of caliber immobilization. In taking-lens 301 back inside the image 
pick-up part 3, the charge coupled device (CCD) 303 which is an image sensor is arranged (refer to drawing 5 ). 
CCD303 arranges by turns three sorts of pixels which respond selectively to red (R) light, green (G) light, and 
blue (B) light to two dimensions, and is constituted as a color area sensor. 

[0023]Inside the image pick-up part 3, The signal which directs the timing of operations, such as a start of the 
photoelectric conversion of digital-disposal-circuit 313 and CCD303 which processes the analog signal which 
CCD303 outputs, and an output of the accumulated electric charge, is generated. It has the timing generator 
314 given to CCD303, the zoom motor 306 into which the focal distance of the taking lens 301 is changed, and 
the focal motor 307 into which the focus of the taking lens 301 is changed. The image pick-up part 3 is equipped 
also with the light control circuit 304 for carrying out automatic dimming control in flash photographs and the 
modulated light sensor 305, AF sensor 308 that detects the distance to the candidate for photography, and the 
optical finder 31. 

[0024]The digital camera 1 is constituted so that most taking lenses 301 can be accommodated in the image 
pick-up part 3 at the time of un-taking a photograph, and the taking lens 301 takes the accomodated location 
set to the camera station set up at the time of photography at the time of un-taking a photograph. The zoom 
motor 306 is used also for movement between the camera station of the taking lens 301, and an accomodated 
location. The lens sensor 309 for detecting in any the taking lens 301 shall be between a camera station and an 
accomodated location is formed in the image pick-up part 3. 

[0025]The grip part 4 and the flash part 5 are formed in the front face of the body part 2, and the shutter 
release 9 is formed in the upper surface of the body part 2. If the shutter release 9 is half-pressed, and the 
signal S1 will be emitted and it will be pressed fully, it will emit the signal S2 further. The automatic-focusing 
regulation (AF) function in which the digital camera 1 doubles the focus of the taking lens 301 automatically to 
the candidate for photography, It has the automatic exposure regulation (AE) function to adjust exposure of 
CCD303 automatically according to the luminosity for photography, and the signal S1 directs the start of AF 
control and AE control. The signal S2 directs record of the image data showing photography of the picture for 
record, and the photoed picture for record. 

[0026]As shown in drawing 2 , the transmission type liquid crystal display (LCD) 10, the push button-type six 
switches 1 1, the electric power switch 12 and the 4 contact switches 13, the switch 14 of a sliding type, and the 
two light emitting diodes 15a and 15b are formed in the back of the body part 2. LCD 10 displays the message to 
the picture and user who took a photograph. The switch 1 1 is used for various setting out about operation of 
the digital camera 1, and the electric power switch 12 is used for the start of the electric power supply from a 
power supply to each part, and directions of a stop. 

[0027]The 4 contact switches 13 comprise a single operating member and four points of contact, and constitute 
the four switches 13a-13d. The switches 13a and 13b are used for setting out of the focal distance of the taking 
lens 301, i.e., directions of zooming, and the switches 13c and 13d are used for directions of exposure 
amendment of CCD303 in AE control. 

[0028]The digital camera 1 has photographing mode, reproduction mode, and a menu mode, and the switch 14 is 
used for setting out in these modes. Photographing mode is the mode which generates the image data which 
photos a picture by CCD303 and expresses the photoed picture. If photography and generation of image data 
are repeatedly performed with an approximately regulated cycle (for example, 1 / 30 seconds) and the signal S2 
is emitted by operation of the shutter release 9, the picture for record will be photoed according to it, and the 
image data showing the picture will be recorded on a recording medium. In photographing mode, the picture 
photoed can be promptly displayed on LCD 10, and a live view can also be provided. [ one ] [ after another ] At 
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this time, LCD 10 functions as an electronic view finder. 

[0029]Reproduction mode is the mode which reads the image data currently recorded on the recording medium, 
and displays the picture on LCD10. A menu mode is the mode in which display a guide message on LCD10 and 
setting out about operation is performed according to operation of the switch 1 1. 

[0030]While the electric power supply from a power supply to each part is performed, the light is switched on, 
and the light emitting diode 15a turns on the light emitting diode 15b, while input and output of the recording 
medium are performed. The light emitting diode 15a is used also in order to tell a user about the fall of power 
supply voltage. 

[0031 ]The two push button type switches 16a and 16b are formed in the back of the image pick-up part 3. The 
switch 16a is used for directions of whether to display a live view on LCD10 in photographing mode, and 
whenever the switch 16a is operated, ON and OFF of a live view display changes. When taking a photograph 
using the optical finder 31 chiefly, power consumption can be held down by turning OFF the display of LCD10. 
The display of the reproduced image in reproduction mode and a menu mode or a guide message is performed 
irrespective of operation of the switch 16a. The switch 16b is used for directions of whether to carry out macro 
photographing. 

[0032]In the digital camera 1, the four AA dry cells E which carried out the series connection are used as a 
power supply. The removable memory card 8 is used as a recording medium which records image data. Two- 
sheet wearing is possible for the memory card 8. The memory cards 8 and those motion control are explained in 
full detail behind. The battery chamber 18 which stores the cell E to the body part 2 as shown in drawing 4 , The 
card room 17 which has the two card slots 17a and 17b, and stores the memory card 8 is formed, and the 
bottom of the body part 2 is equipped with the lid 19 of the clam shell type which opens and closes the battery 
chamber 18 and the card room 17. 

[0033]It is also possible to replace with a memory card and to equip the card slot 17a with a USB card or an 
audio card. The opening 19a for exposing the terminal part of a USB card on the lid 19 is formed, and direct 
continuation of the digital camera 1 can be carried out to an external instrument by carrying out cable 
connection to the terminal of a USB card. 

[0034]As shown in drawing 3 , DC input terminal 20 is formed in the side of the body part 2, and the digital 
camera 1 operates also with the electric power given from the outside via the terminal 20 besides the built-in 
cell E. 

[0035]The circuitry of the digital camera 1 is explained with reference to drawing 5 . The digital disposal circuit 
313 established in the image pick-up part 3 comprises a correlation double sampling (CDS) circuit and an 
automatic gain control (AGC) circuit. A CDS circuit reduces the noise of the analog signal which CCD303 
outputs, and an AGC circuit adjusts the level of all the signals from a CDS circuit with the gain. The gain of a 
CDS circuit is changed by the whole control part described below. 

[0036]The body part 2 is provided with the whole control part 21 1 which controls the whole digital camera 1. 
ROM21 1a as which the whole control part 21 1 described the control program and control parameter, It is 
connected to the final controlling element 250 which is provided with nonvolatile RAM21 1c for memorizing the 
information about RAM211b used for temporary memory, and the memory card 8 which is recording media, and 
is operated by the user. The final controlling element 250 transmits operation by a user to the whole control 
part 211 including the above-mentioned shutter release 9 and many operating members of switch 14 grade. 
[0037]The body part 2 is provided with A/D converter 205, the black level correction circuit 206, the white 
balance (WB) circuit 207, the gamma correction circuit 208, and the image memory 209, in order to process the 
output signal of CCD303 given from the digital disposal circuit 313 and to generate image data. A/D converter 
205 changes the analog signal from the digital disposal circuit 313 into a 10-bit digital signal, and the black level 
correction circuit 206 doubles the black level of the digitized signal with the level of a standard. 
[0038]The WB circuit 207 changes individually the level of the signal of each color component of R, G, and B 
using the level conversion table supplied from the whole control part 21 1 so that a proper white balance may be 
obtained after the gamma correction performed to the next. The whole control part 21 1 sets up the conversion 
factor (inclination of the characteristic) of each color component of a level conversion table for every photoed 
picture. The gamma correction circuit 208 performs nonlinear-ized processing to the signal from the WB circuit 
207 so that it may be suitable for a display. 

[0039]The image data which expresses the picture photoed by CCD303 by processing from the digital disposal 
circuit 313 to the gamma correction circuit 208 is generated. The image memory 209 memorizes the image data 
generated in this way by one frame. The image memory 209 has a storage capacity equivalent to the pixel 



file://C:¥Documents and Settings¥hayashi_akemi¥My Documents¥^$g<£#¥JPOEn¥JP-A-2001- .. 2010/02/22 



JP-A-2001 -245249 



7/14 <<— V? 



number of CCD303, and memorizes the signal generated from the output of each pixel in the position 
corresponding to the pixel. Although the next circuit is actually provided with the processing result of each 
circuit from the black level correction circuit 206 to the gamma correction circuit 208 via RAM21 1b of the whole 
control part 21 1, In drawing 5 f in order to clarify the flow of processing, from the black level correction circuit 
206 to the image memory 209 is connected and expressed with the arrow of the dashed line. 
[0040]The back light source 10a of VRAM210 used for the body part 2 as a buffer memory when displaying a 
picture on LCD10, and LCD10, And it also has the card interface (I/F) 212 which reads the image data from the 
writing and the memory card 8 of image data to the memory card 8. VRAM210 has a storage capacity equivalent 
to the pixel number of LCD10, and a whole control part 21 1, When displaying a live view and a reproduced image, 
a signal is extracted at intervals of a predetermined pixel out of the image data read from the image memory 209 
or the memory card 8, and those signals are written in VRAM210. 

[0041]In addition to this, the body part 2 is equipped also with the motor drive circuits 216 and 217 of 202 or 2 
timing control circuits, the real-time clock (RTC) 219, the flush control circuit 220, the feeder circuit 218, and 
the voltage detector 213. The timing control circuit 202 supplies the clock for control to the timing generator 
314 or A/D converter 205 according to the directions from the whole control part 21 1 while generating the 
reference clock which is the minimum unit of a cycle of operation. 

[0042]The motor drive circuits 216 and 217 drive the zoom motor 306 and the focal motor 307 according to the 
directions from the whole control part 21 1, respectively. RTC219 is for managing the time of photography and 
always operates with the electric power from a power supply (un-illustrating) different from the cell E. 
[0043]The flush control circuit 220 controls luminescence and its preparation of the flash part 5 according to 
the directions from the whole control part 21 1. In the digital camera 1, in flash photographs, are made to perform 
automatic dimming control, and the whole control part 21 1, Light-receiving by the modulated light sensor 305 is 
made to start at the same time it directs luminescence to the flush control circuit 220, and the stop of 
luminescence is directed to the flush control circuit 220 at the same time the signal which shows that the 
modulated light sensor 305 received the light of the specified quantity is given from the light control circuit 304. 
[0044]The feeder circuit 218 detects the electric power supplied from the outside via DC input terminal 20, and 
when there is an electric power supply from the outside and there is no electric power supply from the outside 
about the electric power, it supplies the electric power of the cell E to each part, such as CCD303 and the card 
slots 17a and 17b. The electric power supply from the feeder circuit 218 to each part is controlled by the whole 
control part 21 1 . 

[0045]The voltage detector 213 detects the voltage of the electric power which the feeder circuit 218 supplies, 
and when the voltage is lower than a predetermined value, it tells that to the whole control part 21 1. According 
to this, the whole control part 21 1 blinks the light emitting diode 15a, and a user is told about power supply 
voltage falling. The voltage detector 213 changes a predetermined value according to the kind of memory card 8 
with which it is equipped. When equipped with the memory card with much power consumption like a hard disk 
card, a predetermined value is specifically made high, and a predetermined value is made low when equipped with 
the memory card which contained semiconductor memory, such as a flash memory. Thereby, according to the 
power consumption of a memory card, it is possible to emit warning at a suitable stage. 

[0046]When photography of the picture for record is directed by the signal S2 in photographing mode, the whole 
control part 211 makes photography preparations of AE control etc. promptly, and makes CCD303 photo the 
picture for record. And the image data of the photoed picture for record is read from the image memory 209, tag 
information is generated, both are given to card I/F212, and it is made to record on the memory card 8. In that 
case, the whole control part 21 1 compresses image data according to a JPEG system. The whole control part 
21 1 extracts a signal from image data at intervals of a predetermined pixel, generates another image data, and 
also makes this record on the memory card 8. This image data expresses the thumbnail image of 1 /several 
[ which was photoed / of the picture of high resolution ] sizes. The information about photographing conditions, 
such as a frame number, and exposure besides a photographing date, is included in tag information. 
[0047]The structure of the data recorded on the memory card 8 is typically shown in drawing 6 . The picture 
information of one frame comprises tag information, the compressed 1600x1200 pixels high-resolution image 
data, and 80x60-pixel thumbnail image data, and has the data volume of about 1 MB. Naturally it depends on the 
storage capacity of the memory card 8 for the frame number of the picture which can be recorded on the 
memory card 8. When having equipped with the audio card, it is possible to also record a voice file for every 
frame, and the information about the link to a voice file describes to a tag. 

[0048]As mentioned above, the digital camera 1 is provided with the two card slots 1 7a and 1 7b, and can equip 
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with the two memory cards 8 simultaneously. It is possible to equip each of the card slots 17a and 17b with the 
semiconductor memory card which contained the flash memory from which the kind of memory card 8 with 
which the card slots 1 7a and 1 7b can be equipped is not restricted to one, for example, circuitry differs, or a 
hard disk card. The card slots 17a and 17b can also be simultaneously equipped with the memory card in which 
kinds differ. 

[0049]In the digital camera 1 which equipped the taking lens 301 with the fixed diaphragm, regulation of the 
photoelectric conversion time (electronic shutter speed) of CCD303 performs AE control. Based on a well- 
known APEX system, the whole control part 21 1 performs AE control. It asks for the luminosity for [ required for 
AE control ] photography from the generated image data. That is, let total of the signal strength of the pixel 
corresponding to the prescribed range (for example, center section) of CCD303 be a luminosity for photography 
among image data. 

[0050]As mentioned above, although it starts with AF control according to the signal SI, AE control performs 
only detection of the luminosity for photography until the signal S2 is emitted, and when photography of the 
picture for record is directed by the signal S2, it adjusts electronic shutter speed for the first time. In the 
meantime, electronic shutter speed is fixed. It is avoidable that become possible to perform generation 
processing of image data with a constant period by this, and the control management of the whole control part 
21 1 becomes complicated. 

[0051]When the electronic shutter speed computed from the luminosity which the candidate for photography 
was dark and detected turns into speed which may start blurring, While setting electronic shutter speed as 
blurring critical speed, the gain of the AGC circuit included in the digital disposal circuit 313 is raised, and it 
compensates that CCD303 becomes a underexposure. Thereby, even when the candidate for photography is to 
some extent dark, the picture which expresses the candidate for photography with a good luminosity can be 
provided. While taking a photograph with blurring critical speed and setting a gain as the maximum when the 
candidate for photography is dark so that a underexposure is unsuppliable, even if it makes a gain into the 
maximum, it demands warning of it becoming a underexposure and taking a suitable measure, such as performing 
flash photographs, from a user. 

[0052]While equipping each of the card slots 17a and 17b with two or more transfer methods in the digital 
camera 1 corresponding to enabling it to equip with the memory card 8 in which kinds differ for the data transfer 
between the memory cards 8, He is trying to change a transfer method according to the kind of memory card 8 
with which it has equipped. And the correspondence relation between the kind of memory card and a transfer 
method is set up based on the actually done transfer test. 

[0053]A transfer test is digital camera 1 itself, and is done. It turns out that only the transfer method of 1 can 
be applied by a transfer test, and the transfer method is made to correspond to the kind of the memory card 
about the memory card in which a transfer method is restricted to 1. About the memory card which can apply 
two or more transfer methods. The result of a transfer test is evaluated from various viewpoints, the time, i.e., 
the transfer rate etc., etc. which the power consumption at the time of input and output, the power consumption 
at the time of input~and-output standby, and input and output take, what has the best efficiency is elected from 
applicable transfer methods, and it is made to correspond to the kind of the memory card. 
[0054]The kind and transfer method of a memory card are memorized to the non-volatile RAM 21 1c of the 
whole control part 21 1. The example of the memory content of RAM21 1c is shown in drawing 7 . This example is 
a thing when having memorized the information on two kinds of memory cards which contained the flash 
memory, and has memorized the manufacture name of a memory card, a part number, storage capacity, and a 
corresponding transfer method about each. The kind of memory card becomes settled uniquely by the 
manufacture name and a part number. 

[0055]While equipping the digital camera 1 with the transfer method which the memory card of all the kinds 
which can be used (wearing) has, It becomes possible to actually use the memory card of an usable complete 
range currently developed by the time of manufacture by performing doing a transfer test, electing a transfer 
method and making RAM21 1c memorize a kind and a transfer method about the memory card of an usable 
complete range at the time of manufacture. And even when it equips with the memory card which can apply two 
or more transfer methods, it becomes possible to be able to adopt the transfer method which is most suitable 
for the digital camera 1 in it, and to fully employ the feature of a memory card efficiently. 
[0056]Even if it faces the digital camera 1 the actual use by a user, do a transfer test using two or more 
transfer methods which it has, and the result of a transfer test is evaluated, The transfer method of 1 is elected 
from transfer methods applicable to the memory card with which it equipped, and it is memorized to RAM21 1c 
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with the kind of memory card. This processing is performed only when the kind of memory card with which it 
equipped is in agreement with neither of the kind memorized with the transfer method. A transfer test can be 
omitted when it equips with the known memory card which it became possible to use the memory card even 
when this equipped with the strange memory card which has not memorized the kind and the transfer method, 
and has memorized the kind and the transfer method. 

[0057]Whenever the whole control part 21 1 equips with a memory card, it judges whether the kind of the 
memory card is identified and it is in agreement with the kind which it has memorized to RAM21 1c. And if in 
agreement the transfer method memorized to RAM21 1c will be adopted as the recording medium. It is adopted 
as the memory card equipped with the memorized transfer method while performing processing from execution 
of a transfer test to the kind of memory card, and memory of a transfer method, if not in agreement. The 
processing which performs discernment of the kind of memory card with which it equipped, comparison of the 
identified kind and the kind memorized to RAM21 1c, execution of a transfer test, and evaluation of a test result 
is memorized by ROM211a as a part of program of the whole control part 211. 

[0058]When a transfer test is done on the occasion of actual use and the transfer method of 1 is elected, the 
example of the information memorized to RAM211c is shown in drawing 8 . This example is in the state of having 
the information on drawing 7 , it is a thing when the digital camera 1 is equipped with the memory card of kind 
strangeness, and the information shown in drawing 8 is added to the information shown in drawing 7 . 
[0059]The flow of processing for transfer method setting out to the memory card 8 is shown in the flow chart of 
drawing 9 . This processing is one subroutine of the program for which the processing which the whole control 
part 21 1 performs was described, and when it detects having equipped with the memory card 8, it is started. 
Whether it is equipped with the memory card judges by the signal from a point of contact formed in the card 
slots 17a and 17b. 

[0060]First, from the memory card with which it equipped, a manufacture name, a part number, and storage 
capacity are read, and they are temporarily memorized to RAM21 1b (step #5). Subsequently, it is judged whether 
the match of the memory card with which it equipped, and a kind is in RAM21 1c by comparing the manufacture 
name and part number which have been memorized to the manufacture name and part number which were 
memorized to RAM21 1b, and RAM211c (#10). 

[0061 ]A transfer test is performed when not having memorized the kind which is in agreement with the memory 
card with which it equipped to RAM21 1c. That is, the processing which reads the data which wrote in 
predetermined data and was written in to the memory card with which it equipped by one of the transfer 
methods which the digital camera 1 has is tried (#15). In the meantime, the time and electric power which writing 
and read-out take are measured. And the no in which the trial succeeded, and when it succeeds, the time and 
electric power which writing and read-out took are memorized to RAM21 1b (#20). Subsequently, when it judges 
whether all the transfer methods were tried (#25) and there is an untried transfer method, processing of step 
#15 and #20 is repeated until it finishes trial of all the transfer methods. 

[0062]Those results are evaluated when trial of all the transfer methods is finished (#30). That is, the transfer 
method which can read the success or failure of each trial from RAM21 1b, and can be applied to the memory 
card with which it equipped is found out, and power consumption and a transfer rate are measured among them. 
And the transfer method of power consumption which were, or the highest transfer method of a transfer rate is 
elected (#35). 

[0063]Subsequently, the manufacture name, the part number, and storage capacity of the memory card with 
which it equipped from RAM21 1b are read, these and the elected transfer method are memorized to RAM21 1c 
(#40), and the transfer method further elected as a transfer method for the memory card with which it equipped 
is set up (#45). And it returns to a main routine. 

[0064]When having memorized the kind which is in agreement with the memory card with which it equipped by 
the judgment of step #10 to RAM21 1c, the transfer method which read the transfer method corresponding to 
the kind from RAM21 1c, and was read as a transfer method for the memory card with which it equipped is set 
up (#50). And it returns to a main routine. 

[0065]By step #30 and #35, if the transfer method of power consumption which were is elected, it will become 
possible to hold down the power consumption which record and reproduction of a picture take, and the period 
which can be photoed will become long. If the highest transfer method of a transfer rate is elected, it will 
become possible to perform record and reproduction of a picture promptly, and processing speed will improve. 
[0066]It may be made to evaluate the both sides of power consumption and a transfer rate. For example, the 
multiplication of the electric power and time which writing and read-out of data took is carried out, and the 
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product elects the minimum transfer method. Or the electric power and time which were required are 
standardized, respectively and those products elect the minimum thing. If it does in this way f it is avoidable to 
become possible to reconcile lessening power consumption which record and reproduction of a picture take, and 
performing record and reproduction of a picture promptly, for example, to elect the transfer method that there is 
much power consumption, while a transfer rate is very high. 

[0067]Although he is trying to memorize the transfer method elected based on the result of a transfer test on 
the occasion of the actual use by a user in the digital camera 1 of this embodiment, it is also possible to use the 
elected transfer method for setting out of a limitation then, without memorizing the elected transfer method. In 
that case, it can replace with RAM21 1c and ROM can be used. The kind of memory card and the corresponding 
transfer method are written in the ROM at the time of manufacture. However, if it is made such, the transfer 
test which consumes electric power to some extent will be done whenever it equips with the memory card of 
kind strangeness. Therefore, the composition of always memorizing the elected transfer method like this 
embodiment is more preferred. 

[0068]Although the example which uses a memory card as a removable recording medium here was hung up, this 
invention is employable also as the digital camera which uses a stick shape recording medium regardless of the 
gestalt of a recording medium. 
[0069] 

[Effect of the Invention]Make the transfer method of 1 beforehand elected based on the transfer test from one 
or more transfer methods applicable to the kind and recording medium of a recording medium correspond, and it 
memorizes. In the digital camera of this invention using the transfer method corresponding to the kind of 
recording medium with which it equipped, even when there are two or more transfer methods applicable to a 
recording medium, the feature of the recording medium can be efficiently employed certainly using the optimal 
transfer method. And it is possible to actually use the recording medium of these complete ranges by making the 
transfer method which elected by doing a transfer test about the complete range of the existing recording 
medium which a digital camera can use memorize. 

[0070]By what a transfer test is performed, the transfer method of 1 is elected, and the transfer method is 
adopted for when not contained in the kind of recording medium which the kind of recording medium with which 
it equipped has memorized. It also becomes possible to use the recording medium of kind strangeness, and it 
serves as a digital camera which can also use the recording medium developed in the future. 
[0071]When not having memorized the kind of recording medium with which it equipped, while performing a 
transfer test, electing the transfer method of 1 from one or more transfer methods applicable to the recording 
medium, making the kind of the recording medium, and the elected transfer method correspond and memorizing, 
When having memorized the kind of recording medium with which it equipped using the transfer method, in the 
digital camera of this invention using the transfer method corresponding to the kind of the recording medium. It 
is possible to actually use the recording medium of a complete range usable irrespective of whether it is the 
recording medium already developed or it is a recording medium developed in the future, and also those features 
can be employed efficiently certainly. And since there is little number of times of a required transfer test, the 
power consumption for it also becomes small. 

[0072]If the transfer method which had least power consumption, the transfer method which was the highest, or 
the transfer method which had little power consumption and was high is elected in a transfer test, it will become 
little power consumption, high transfer efficiency, or the digital camera excellent in the field of both them. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view of the digital camera of one embodiment of this invention. 
[Drawing 2]T he rear elevation of the above-mentioned digital camera. 
[Drawing 3]T he side view of the above-mentioned digital camera. 
[Drawing 4] The bottom view of the above-mentioned digital camera. 

[Drawing 5] The block diagram showing the circuitry of the above-mentioned digital camera. 
[Drawing 6] The figure showing typically the structure of the data recorded on the memory card of the above- 
mentioned digital camera. 

[Drawing 7] The figure showing the example of the information which shows the kind of memory card memorized 
to RAM of the above-mentioned digital camera, and a transfer method. 

[Drawing 8] The figure showing the example of the information which shows the kind of memory card which is 

added to RAM of the above-mentioned digital camera, and is memorized, and a transfer method. 

[Drawing 9] The flow chart which shows the flow of the processing about setting out of the transfer method for 

the memory card in the above-mentioned digital camera. 

[Description of Notations] 

1 Digital camera 

2 Body part 

3 Image pick-up part 

8 Memory card 

9 Shutter release 

10 LCD 

17a and 17b Card slot 
31 Optical finder 

205 A/D converter 

206 Black level correction circuit 

207 WB circuit 

208 Gamma correction circuit 

209 Image memory 

210 VRAM 

211 Whole control part 
211a ROM 

211b RAM 
211c RAM 

212 Card interface 

213 Voltage detector 
218 Feeder circuit 

250 Final controlling element 
301 Taking lens 
303 CCD 

313 Digital disposal circuit 

314 Timing generator 
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2.**** shows the word which can not be translated 
3.ln the drawings, any words are not translated. 
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